A long-standing, but unproven hypothesis is that menopause symptoms cause cognitive difficulties during the menopause transition. This 6-year longitudinal cohort study of 1,903 midlife US women (2000)(2001)(2002)(2003)(2004)(2005)(2006) asked whether symptoms negatively affect cognitive performance during the menopause transition and whether they are responsible for the negative effect of perimenopause on cognitive processing speed. Major exposures were depressive, anxiety, sleep disturbance, and vasomotor symptoms and menopause transition stages. Outcomes were longitudinal performance in 3 domains: processing speed (Symbol Digit Modalities Test (SDMT)), verbal memory (East Boston Memory Test), and working memory (Digit Span Backward). Adjustment for demographics showed that women with concurrent depressive symptoms scored 1 point lower on the SDMT (P < 0.05). On the East Boston Memory Test, the rate of learning among women with anxiety symptoms tested previously was 0.09 smaller per occasion (P ¼ 0.03), 53% of the mean learning rate. The SDMT learning rate was 1.00 point smaller during late perimenopause than during premenopause (P ¼ 0.04); further adjustment for symptoms did not attenuate this negative effect. Depressive and anxiety symptoms had a small, negative effect on processing speed. The authors found that depressive, anxiety, sleep disturbance, and vasomotor symptoms did not account for the transient decrement in SDMT learning observed during late perimenopause.
During the menopause transition, a majority of women report memory problems (1) . Studies of measured cognitive performance during the menopause transition are few, but 2 of 3 published longitudinal studies corroborate women's perceptions (2) (3) (4) . The Kinmen Women-Health Investigation (KIWI) reported a perimenopause-related deficit in verbal memory (2) . In a 2-year substudy performed at the Chicago, Illinois, site of the Study of Women's Health Across the Nation (SWAN), processing speed and working memory were unaffected by the menopause transition (3) . Finally, a 4-year longitudinal study of cognitive performance conducted at all 7 SWAN sites found that perimenopause was associated with a transient decrement in processing speed and verbal memory that resolved in postmenopause (4). The perimenopause effect was manifested by lack of improvement with repeated administrations of the cognitive tests over time; improvement with repetition is expected during midlife (5) .
Two pathways may underlie perimenopause-associated alteration in cognitive function. First, estrogen may directly benefit neural tissue: estrogen augments hippocampal and prefrontal cortical function, potentially enhancing verbal memory and executive function (6) (7) (8) (9) . Fluctuations in gonadal steroid levels during perimenopause could therefore negatively impact cognitive performance. Second, symptoms associated with the menopause transition may explain poorer cognitive performance. Recently postmenopausal women (many of whom have vasomotor symptoms) and surgically menopausal women (who experience more severe vasomotor symptoms than naturally menopausal women) derive greater cognitive benefit from hormone therapy than do older, naturally postmenopausal women (8, 10) . One interpretation of these differential cognitive effects of hormone therapy among menopause subsets is that vasomotor symptoms are detrimental to cognition and their amelioration benefits it.
Our analysis addresses the hypothesis that menopause transition-associated symptoms may account, at least in part, for the cognitive performance decrement observed during the perimenopause in SWAN (4) . Besides vasomotor symptoms, our model incorporates depressive, anxiety, and sleep disturbance symptoms, which are related to the menopause transition in SWAN (11) (12) (13) (14) (15) and other longitudinal menopause transition studies (16) (17) (18) (19) (20) . Depressive, anxiety, and sleep disturbance symptoms are also implicated in suboptimal attention and memory (21) (22) (23) (24) (25) (26) (27) (28) (29) . The analysis asks 2 questions: 1) Do depressive, anxiety, sleep disturbance, or vasomotor symptoms lead to poorer cognitive performance over time in midlife women? 2) Do the perimenopause-related cognitive decrements observed in SWAN occur independently of these symptoms?
MATERIALS AND METHODS
SWAN is a community-based, multisite, longitudinal study of the menopause transition (30) . Entry requirements were age 42-52 years; intact uterus and at least 1 ovary; no current use of estrogens or other medications that affect ovarian function; at least 1 menstrual period in the 3 months prior to screening; and self-identification as Caucasian, African American, Hispanic, Chinese, or Japanese. Institutional review board approval and written informed consent were obtained.
Cognition was first tested at the fourth annual follow-up, attended by 2,658 participants (80.5% of 3,302 in the inception cohort); 2,416 (91.0%) of the fourth-visit attendees completed cognitive testing. To be part of this analysis, spanning the fourth-eighth follow-up visits, participants were required to have 1) cognition tests performed according to protocol at 1 or more visits, 2) no self-reported history of stroke, 3) determinable menopause transition stage, and 4) no use of hormone therapy between SWAN baseline and the first cognitive test visit. A total of 1,903 women (72% of the fourth-visit attendees) were eligible. Participants were subsequently censored if they started hormone therapy or reported a new stroke.
Outcomes
Processing speed was assessed with the Symbol Digit Modalities Test (SDMT) (31) . Verbal episodic memory (immediate and delayed recall) was evaluated by using the East Boston Memory Test (EBMT) (32, 33) . Digit Span Backward (DSB) tested working memory (34, 35) . Tests were professionally forward and back translated. Bilingual participants always took tests in the same language.
Primary predictors, aim 1
To address whether symptoms negatively affect cognitive performance, we examined the relation between high-level (defined in the context of this cohort; refer to the information below) depressive, anxiety, sleep disturbance, and vasomotor symptoms and each cognitive test. Depressive symptoms were measured by the Center for Epidemiologic Studies Depression (CES-D) Scale, which assesses the frequency of 20 symptoms during the past week, scored 0 (rarely) to 3 (most or all the time) (36) . CES-D score (range, 0-60) is the sum of scores for each endorsed symptom. We categorized depressive symptoms as high level when the CES-D score was in the top quartile (!13). Participants reported the frequency of 4 anxiety symptoms (irritability/grouchiness, tense/nervous, pounding/racing heart, or feeling fearful for no reason) during the past 2 weeks, scored 1 (not at all) to 5 (daily); the anxiety score is the sum of the 4 symptom ratings (11) . We modeled anxiety symptoms as high level when the score was in the top quartile (!7).
Using an abbreviated Pittsburgh Sleep Quality Index, we assessed sleep during the prior 2 weeks (15, 37) . Sleep disturbance symptoms were coded high level if any of the following were reported for 3 or more nights per week: difficulty falling asleep, waking up several times nightly, or waking up earlier than planned with an inability to fall asleep again (38) . The frequency of 3 types of vasomotor symptoms-hot flashes, cold sweats, or night sweatsduring the previous 2 weeks was recorded as not at all, 1-5 days, 6 -8 days, 9 -13 days, or daily. Vasomotor symptoms were considered high level if any of the vasomotor symptoms categories occurred 6 or more days per week (11) . We counted the number of high-level symptoms at each visit (range, 0-4).
Primary predictors, aim 2
To address whether inclusion of symptoms in the model would attenuate the previously reported negative effect of perimenopause on cognition, we considered menopause transition stages primary predictors of cognitive performance: premenopause, early perimenopause, late perimenopause, and postmenopause (4). Premenopause was defined as having had no change in predictability of menses. Experiencing decreased predictability of menses, but having no gaps of 3 or more months, was the criterion for early perimenopause. No menses for 3-11 months characterized late perimenopause. Natural and surgical menopause constituted a single postmenopausal category. Absent menses for 12 or more months defined natural postmenopause; surgical postmenopause was the occurrence of bilateral oophorectomy with or without hysterectomy. Data for those who underwent a hysterectomy without bilateral oophorectomy prior to the final menstrual period were censored, because menopause transition stage became unknowable. school, high school, some college, college, more than college), difficulty paying for basics (food and housing; classified as not difficult at all, somewhat difficult, very difficult), race/ethnicity (Caucasian, African American, Hispanic, Japanese, Chinese), testing language (English vs. non-English), and study site (39) . Covariates were time invariant, assessed at the first cognitive visit.
Statistical analyses
Analyses were performed by using SAS (v9.1.3) software (SAS Institute, Inc., Cary, North Carolina). Crude cognition scores increased over the 4 testing occasions. We conducted longitudinal analyses to determine whether the increases over time represented improvement with aging and/or practice gains with repeat testing (reflecting both learning and increased self-assurance) (40) . In mixed-effects models, no association was observed between improvement in cognition scores from one testing occasion to the next and length of time elapsed between testing (range, 0.3-3.1; median, 1.1; interquartile range, 0.9-1.9); P values ranged from 0.24 for EBMT delayed to 0.83 for SDMT. Thus, on average, no age-related decline or improvement in cognition scores occurred; rather, longitudinal gains reflected mainly learning effects.
To capture these learning effects, we modeled cognition scores as increasing linearly with number of previous exposures to the test. To allow for a decrement in the magnitude of learning after repeated testing (i.e., repeated learning opportunities), we fit 2 candidate mixed-effects null models, with only intercept, number of previous testing occasions (n), and a spline with knot fixed at either n ¼ 1 or n ¼ 2 (allowing learning to fall after the first testing or second testing, respectively). There was no decrement in EBMT learning after either 1 occasion (P > 0.5) or 2 occasions (P > 0.6). For SDMT and DSB, there was a decrement in learning after the second testing (P ¼ 0.008 and P ¼ 0.0004, respectively).
Therefore, we modeled each cognition score as a function of current value (at each annual visit) of the primary predictor (menopause transition symptoms or menopause transition stages for aims 1 and 2, respectively), covariates, number of previous exposures to the cognitive test (n), and (for SDMT and DSB models only) a spline with knot fixed at n ¼ 2 (to allow learning to fall after the second testing). We used mixed-effects modeling with random intercept and random effects for both n and the spline at n ¼ 2 to account for within-woman correlation between repeated measurements. We modeled the initial learning effect as varying by the value of the primary predictor (and covariates) at the time of the previous tests as a fixed effect. To capture the effect of each symptom on learning, we included a term for the number of previous testing visits during which the participant reported a high level of the symptom; to quantify the effect of menopause transition stage on learning, we included terms for the number of previous cognitive tests in each of the menopause transition stages. Because the distributions of EBMT scores were skewed, we used robust, empirical estimates of standard errors for all analyses (41, 42) . Information on difficulty paying for basics was missing for 14 women; the modal value (not very difficult) was used. Tests were conducted in 2 languages for 25 women, and we used data from only the language used most often. We did not adjust for multiple comparisons. Table 1 summarizes the characteristics, at cohort baseline, of women analyzed compared with the remainder. Women who were excluded had less education and more non-English-language use. Distributions of race/ethnicity also differed, with a lower representation of Caucasian and Hispanic women and a higher representation of Chinese and Japanese women in the analytic sample.
RESULTS
At visit 4, the first time that cognition was measured, the mean age of women being analyzed was 49.74 years (range, [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] . At the same visit, 169 (9%) were premenopausal, 1,042 (57%) were early perimenopausal, 231 (13%) were late perimenopausal, and 382 (21%) were postmenopausal. By visit 8, the mean numbers of prior SDMT testing visits (representing learning opportunities; range, 0-3) that occurred during each menopause transition stage were 0.23 in premenopause, 1.62 in early perimenopause, 0.44 in late perimenopause, and 0.36 in postmenopause. Numbers of visits that took place during each menopause transition stage were similar for the other cognitive tests. At visit 8, the last one included, 21 (3%) of the women were premenopausal, 279 (35%) were early perimenopausal, 151 (19%) were late perimenopausal, and 349 (43%) were postmenopausal.
Crude mean SDMT and DSB scores at visit 4 approximated the midpoint of the test ranges, and distributions were symmetric ( Table 2) . Means for the EBMT-immediate and EBMT-delayed were approximately 10, with 28% and 24% of women achieving the maximum values, respectively. Means for all tests increased slightly over time.
The prevalence of high-level depressive, anxiety, sleep disorder, and vasomotor symptoms ranged between 20% and 45% ( Table 2 ). The mean number of high-level symptoms at each visit was approximately 1. At visit 4, 39% of participants had no high-level symptoms; that fraction diminished to 33% at the final visit.
By visit 8, the mean numbers of prior SDMT cognitive testing visits during which women reported high levels of the symptoms were 0.55 for depressive symptoms, 0.77 for anxiety symptoms, 1.04 for sleep disturbance symptoms, and 0.50 for vasomotor symptoms. Numbers of prior visits accompanied by high levels of each of the symptoms were similar for the remainder of the cognitive tests. By visit 8, the average numbers of prior SDMT testing visits during which none to 4 of the high-level symptoms were reported was 1.43 for none, 0.70 for 1, 0.45 for 2, 0.28 for 3, and 0.09 for 4 symptoms. Numbers of visits with none to 4 of the high-level symptoms were similar for the remainder of the cognitive tests. Unadjusted, concurrent high-level depressive symptoms were associated with slower processing speed (Table 3) . On average, those women with high-level depressive symptoms scored 2 points lower on the SDMT compared with those with lower CES-D scores (P < 0.001). Similarly, unadjusted, concurrent verbal memory scores were approximately one-quarter point lower among women with highlevel depressive symptoms compared with the remainder (P < 0.001, EBMT-immediate and EBMT-delayed). Unadjusted, learning from prior administrations of the SDMT and EBMT (immediate and delayed) was also smaller among those with high-level depressive symptoms. Adjusted for covariates, only the negative association between concurrent high-level depressive symptoms and SDMT persisted (P < 0.05); those women with concurrent high-level depressive symptoms scored 1 point lower (or 0.08 standard deviation) on the SDMT than those who were not so classified, about 2% lower than the mean SDMT performance in the sample (54.1 points).
Only processing speed was negatively related to concurrent high-level anxiety symptoms; in unadjusted analyses, women with high-level anxiety symptoms scored about 0.9 points lower than women with lesser anxiety (Table 3) (P < 0.01). In crude analyses, learning on 3 of the 4 tests was diminished by high-level anxiety symptoms (SDMT, P < 0.05; EBMT immediate, P < 0.01; EBMT delayed, P < 0.05). After adjustment, there remained a negative association between high-level anxiety symptoms and learning from prior EMBT-immediate administrations (P < 0.05): the rate of learning among women with high-level anxiety symptoms on previous testing occasions was 0.09 smaller per occasion than the rate of learning among women without this level of anxiety (P ¼ 0.03). The difference was 53% of the mean rate in the cohort (0.17 per testing occasion).
Those with high-level vasomotor symptoms had smaller improvements in SDMT scores with repeated testing compared with those without them (Table 3) (P < 0.05), but negative effects on learning were not upheld in adjusted analyses. We found no associations with high-level sleep symptoms in either crude or adjusted analyses (Table 3) .
Unadjusted, concurrent processing speed and verbal memory were negatively related to the number of high-level symptoms (data not shown). For each additional symptom, SDMT score was 0.49 points lower (P < 0.001) and EBMT immediate recall score was 0.06 points lower (P < 0.01). In crude analysis, only learning on the SDMT was negatively affected by number of high-level symptoms, and this finding was confined to those with 4 symptoms (1.26 points lower, P ¼ 0.02). None of the associations persisted after adjustment.
To assess whether accounting for high-level symptoms affected the menopause transition-associated decrements in learning, we first quantified the learning trajectories within each menopause transition stage (Table 4 ) and compared the trajectory observed in premenopause (referent) with that of each later menopause transition stage (Table 5 ). (Estimations of menopause transition effects were required because our published analysis quantified the menopause transition exposure differently; the Discussion section of this paper contains additional commentary) (4).) Adjusted for covariates, learning was not statistically different from zero on the SDMT and the EBMT-immediate recall during late perimenopause, but learning trajectories were positive and different from zero in premenopause, early perimenopause, and postmenopause. For the EBMT-delayed recall, learning trajectories did not differ from zero in early and late perimenopause, whereas learning rates were positive and nonzero during premenopause and postmenopause. Finally, during premenopause and late perimenopause, learning trajectories did not differ from zero on the DSB, but learning was present in early perimenopause and postmenopause (Table 4) . Abbreviation: SWAN, Study of Women's Health Across the Nation. * P < 0.05; **P < 0.01; ***P < 0.001: statistical significance of chisquared test or t test for differences between eligible (n ¼ 1,903) and ineligible (n ¼ 1,399) SWAN participants.
a Eligibility criteria for inclusion in the analysis sample: 1) cognitive data collected according to protocol standards at one or more visits (follow-ups 4, 6, 7, or 8); 2) no self-reported stroke through the fourth follow-up visit; and 3) no self-reported hormone use from the SWAN baseline visit through the fourth follow-up visit.
b All values are from SWAN cohort baseline, rather than visit 4, because 153 women in the analytic sample did not attend visit 4 and because some characteristics were measured at cohort baseline only.
c All values, except those for age, are expressed as percentages. d Of the 1,903 women in the analytic sample, 1,759 began the study at the fourth follow-up visit and 153 entered the study at a later visit (visit 6, 7, or 8). The number of cognitive tests taken at visit 4 is less than the number of participants analyzed (n ¼ 1,903) because some women did not contribute cognitive data at visit 4 but did so at subsequent visits. c Percentage reporting a high level of each of the symptoms using the cutpoints described in the next 3 footnotes. d Top quartiles (indicating higher numbers of symptoms). e Those reporting any of the following symptoms 3 or more times per week: 1) trouble falling asleep, 2) waking up several times a night, or 3) waking up earlier than planned and unable to fall asleep again.
f Women reporting any of the following symptoms on 6 or more days per week during the past 2 weeks: hot flashes, cold sweats, or night sweats. Table 5 summarizes results of formal comparisons between learning rates in premenopause (referent) to later menopause transition stages and subsequent adjustment for symptoms. Adjusted for covariates, the SDMT learning rate was 1.00 point smaller during late perimenopause than during premenopause (P ¼ 0.04; Table 5 , column 2). Further adjustment for all 4 of the high-level symptoms (Table  5 , column 3) did not attenuate the negative effect of late perimenopause on SDMT learning. Similarly, adjustment for high-level symptom count did not alter the detrimental effect of late perimenopause on SDMT learning, which remained 1.00 point lower than the premenopausal value (P ¼ 0.04, data not shown).
DISCUSSION
This study had 2 aims. The first was to investigate whether 4 menopause-associated symptoms were related to cognitive function. Having higher levels of depressive and anxiety symptoms (being in the top quartile of the SWAN sample) was disadvantageous to cognitive performance. Women with high-level depressive symptoms concurrent with cognitive assessment scored an average of 1 point lower on the test of processing speed (SDMT)-a statistically significant, albeit small decrement. High-level depressive symptoms during prior SDMT tests did not have an effect on the trajectory of learning over time. In contrast, concurrent verbal memory performance (EBMT immediate) was unaffected by high-level anxiety symptoms, but there was a negative association between prior high-level anxiety symptoms and learning. Those women with high-level anxiety symptoms during previous EBMT-immediate testing manifested a significantly lower learning rate than the remainder of the cohort, approximately 53% less than the mean rate. Sleep disturbance or vasomotor symptoms was unrelated to current cognitive performance and learning.
The association between depressive symptoms and slower cognitive processing is consistent with evidence that depressive disorders are characterized by attention and concentration deficits (23) . A meta-analysis of the cognitive consequences of depression in adults found the largest cognitive decrements in processing speed (24) . We ascertained depressive symptoms with the CES-D Scale but did not use the cutpoint of 16 in this analysis because we were not Abbreviation: SWAN, Study of Women's Health Across the Nation. * P < 0.05; **P < 0.01; ***P < 0.001. a Each symptom was tested separately as the primary predictor, before (crude) and after adjustment for age, race/ethnicity, educational level, difficulty paying for basics, testing language, and study site.
b For the Symbol Digit Modalities and Digit Span Backward tests, learning refers to initial learning from each of the first and second testing occasions (for these 2 tests, there was a dropoff in learning at the third testing occasion). For the East Boston Memory tests, learning refers to learning at all 3 testing occasions (there was no dropoff in learning).
c Top quartiles (indicating higher numbers of symptoms) of depressive and anxiety symptoms. d Those reporting any of the following symptoms 3 or more times per week: 1) trouble falling asleep, 2) waking up several times a night, or 3) waking up earlier than planned and unable to fall asleep again.
e Women reporting any of the following symptoms on 6 or more days each week during the past 2 weeks: hot flashes, cold sweats, or night sweats.
screening for clinical depression (36, 43, 44) . That 25% of SWAN women scored 13 or higher is compatible with community-based validations of the CES-D Scale, in which approximately 21% of the general populations surveyed scored 16 or higher (36) . Others have reported significant cognitive consequences of modest levels of depressive symptoms in community samples (45, 46) . Using a 10-item CES-D Scale and a 4-item global cognition battery administered over 5 years to women and men aged 65 years or older, Wilson et al. (45) found that, for each depressive symptom endorsed, the rate of cognitive decline increased by 5%. Another cross-sectional study of men aged 40 years or older reported a negative association between continuous scores on the Beck Depression Inventory and each of 3 cognitive domains, including processing speed (46) . The mean Beck Depression Inventory score in that sample was 7, and only 22% of the cohort scored higher than 11 (mild depression).
Concordant with prior reports that cognition, especially episodic memory, is reduced in middle-aged adults with anxiety disorders, learning was approximately 50% lower among women who scored in the top quartile of anxiety compared with those who did not (25) . This comparison must be tempered by the acknowledgment that we did not use a formal anxiety scale. Anxiety may impair cognitive performance by depleting cognitive resources, sapping the attention required to concentrate during testing and constraining auditory working memory (26, 27, 47) .
We hypothesized that poor sleep would predict inferior cognitive performance, because sleep deprivation diminishes attention, worsens perceptual memory, and reduces memory consolidation (28, 29) . No detrimental effects of sleep disturbance were witnessed, perhaps because SWAN did not ask whether women were functionally impaired by sleep problems (48, 49) .
We found no relation between vasomotor symptoms and cognitive performance, contrary to the ''cascade theory''-that vasomotor symptoms lead to disturbed sleep, fatigue, depressive symptoms, and memory problems (21, 22) . Other small, cross-sectional studies also failed to find an association between self-reported vasomotor symptoms and cognitive performance, but one pilot study reported that objectively measured hot flashes were related to worse verbal memory (22, 50, 51) . SWAN reported that, during late perimenopause, learning was absent on the SDMT and the EBMT (4) . In that analysis, the learning rates of late perimenopausal women did not differ from zero, whereas learning rates were positive and different from zero among both premenopausal and postmenopausal women. However, when formally compared, the postmenopausal SDMT and EBMT learning trajectories differed from the premenopausal referent trajectories, with borderline significance (P ¼ 0.06 for each test). In the current analysis, learning was modeled as a function of number of prior test exposures that occurred during each menopause transition stage, whereas, in our prior work (4), it was modeled as Abbreviation: SWAN, Study of Women's Health Across the Nation. y 0.05 < P < 0.1; *P < 0.05; **P < 0.01; ***P < 0.001: P values for comparison of mean score or learning rate during each later menopause transition state to the mean score or learning rate during premenopause. a Crude, adjusted for demographic characteristics, and further adjusted for the presence of high levels of depressive, anxiety, sleep disturbance, and vasomotor symptoms.
b Demographics: age, race/ethnicity, educational level, difficulty paying for basics, testing language, and study site.
c Top quartiles (indicating higher numbers of symptoms) of depression and anxiety symptoms; refer to the Materials and Methods section of the text for details.
d Those reporting any of the following symptoms 3 or more times per week: 1) trouble falling asleep, 2) waking up several times a night, or 3) waking up earlier than planned and unable to fall asleep again; refer to the Materials and Methods section of the text for details.
e Women reporting any of the following symptoms on 6 or more days each week during the past 2 weeks: hot flashes, cold sweats, or night sweats; refer to the Materials and Methods section of the text for details.
f For the Symbol Digit Modalities and Digit Span Backward tests, learning refers to initial learning from each of the first and second testing occasions; for the East Boston Memory tests, learning refers to learning at all 3 testing occasions.
g Premenopause is the referent category.
a function of time spent in each menopause transition stage; the current modeling approach improved precision. When the present modeling strategy was used, learning in late perimenopausal women was again absent (not different from zero) on the SDMT and EBMT-delayed recall, as it was in our published work (4) . Moreover, we were now able to show absence of learning in late perimenopause on the EBMT-immediate recall and DSB. Moreover, in the current formal betweenstages comparison, we demonstrated that the SDMT learning rate was statistically significantly smaller during late perimenopause than during premenopause (P ¼ 0.03). The next step was to examine whether the lower learning rate during late perimenopause was independent of symptoms of interest. When all 4 symptoms were added (as main effects) to the models of menopause transition stage and cognition, the negative effect of late perimenopause on SDMT learning was unaltered, suggesting that the presence of symptoms does not account for the learning decrement. However, this model allowed for only additive contributions; having more than one symptom could be synergistic. Adding a count of the symptoms to the SDMT model left the negative effect of late perimenopause unaltered.
Sensitivity to participant burden constrained ascertainment of outcome and exposure variable. We were limited to a small cognitive test battery. There was a ceiling effect on the verbal memory test, minimizing the ability to detect learning over time. Similarly, symptom measures were limited in scope and did not consider whether symptoms were bothersome; it may be that only bothersome symptoms affect cognition (52) . Because visits were annual and questionnaires inquired about the past 2 weeks, we could not identify persistent symptoms, which could be more disruptive.
In conclusion, depressive and anxiety symptoms had a small, negative effect on cognitive processing speed in this sample of midlife women. However, the menopauseassociated symptoms we examined-depressive, anxiety, sleep disturbance, and vasomotor-did not account for the transient absence of SDMT learning observed during the late perimenopause in SWAN.
